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electrolysis of brine.  The DSA electrode was introduced in the
mid-1960s and now is used in place of carbon anodes to produce
90 percent of the C12 in the United States and 70 percent worldwide.
The DSA electrode consists of an electrocatalytic layer (principally
RuO2) on a titanium substrate (32).  The advantages include the
very low overpotential for the C12 generating reaction on this
RuCL catalyst, thus saving much electric power, plus the dimensional
stability of this anode compared to the carbon anodes used heretofore,
which were rapidly consumed.

Unfortunately, high-activity stable catalysts have not yet been
found for the other electrocatalytic processes listed here.  Highly
active electrocatalysts are not necessarily required for electro-organic
synthesis of specialty chemicals such as would be of interest for the
pharmaceutical industry; in this case selectivity is more important.

Metal deposition and dissolution (34):  In the electrodeposition
of solid metals such as silver and zinc, the cation is transported
across the electrochemical interface to sites on the electrode surface
(Figure 6-4).  The positive charge of the cation is offset by electrons
from the metal, and the adsorbed species becomes an adatom.   These
species have surface mobility and migrate along the electrode surface to
an imperfection such as a step dislocation, where they enter into the
crystal lattice.  In the absence of sufficient step dislocations to
accommodate the rate of deposition, the adatom surface concentration
increases until two- or three-dimensional nucleation occurs.  The rate
of such nucleation and surface migration strongly influences the
morphology of the electrocrystallization process.   The reverse of this
process is involved with electrodissolution of crystalline electro-
deposits.
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FIGURE 6-4  Consecutive stages involved in the incorporation of an
adatom into the crystal lattice at a kink site (30, p. 1180).